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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention. The field of the invention s 
relates to medication delivery pens including dosage 
setting means. 

2. Brief Description of the Related Art. A number of 
devices have been developed for administering insulin, 
drugs or other substances to persons and animals. As 10 
self-administration of certain substances, such as insu- 
lin, is common, it is important that devices designed for 
self-administration be simple to operate, reliable and 
accurate. 

U.S. Patent No. 4,883,472 discloses an injection 75 
device which is capable of dispersing the contents of a 
pre-filled cartridge by advancing the piston within the 
cartridge by a selected amount. A displacing sleeve is 
provided for axially displacing a gear element by a con- 
stant stroke. The sleeve is moved in the advancing 20 
direction against the force of a spring, and is moved 
back to a rest position by the spring. A threaded rod may 
be axially advanced with respect to the gear element in 
order to set the desired dosage. The rod engages the 
cartridge piston when the sleeve is advanced, thereby 25 
advancing the piston by a selected distance corre- 
sponding to the selected dosage. 

U.S. Patent No. 4,865,591 discloses another injec- 
tion device which, unlike that disclosed in U.S. Patent 
No. 4,883,472, controls the dosage by allowing the 30 
stroke of a drive member to be varied. The distance 
traveled by the drive member corresponds to that 
traveled by the piston within an insulin cartridge. The 
dosage is displayed through a port in the body of the 
pen. The port is positioned adjacent to a scale including 35 
indicia corresponding to dosage units. 

U.S. Patent No. 4,973,318 discloses another injec- 
tion device in which the dosage administered corre- 
sponds to the distance traveled by the actuating 
member. A coarse dosage indicator is centrally located 40 
on the device, and provides an indication of smaller dos- 
age units. 

U.S. Patent No. 5,017,190 discloses an injection 
device including a circumferential measuring scale 
which provides an indication of the individual steps of a 45 
ratchet as adjustment means are turned. A longitudinal 
measuring scale is provided on a piston rod and indi- 
cates the dosage amount. 

SUMMARY OF THE INVENTION 50 

It is an object of the invention to provide such a 
device which allows the dosage to be easily set by the 
user and wherein the set dosage is displayed in a con- 
venient and readily visible manner. 55 

A still further object of the invention is to provide an 
injection device including a dosage dialing mechanism 
which can be turned in either of two directions in order 
to increase or decrease a dosage. 



In accordance with these and other objects of the 
invention, an injection device is provided which includes 
an elongate housing, means for mounting a cartridge of 
the type including an internal piston to the housing, a 
piston rod movably mounted within the housing for 
engaging a cartridge piston when a cartridge is 
mounted to the housing for displacing fluid from the car- 
tridge, and dose setting means for selecting the amount 
of fluid to be delivered by the device. The dose setting 
means includes a units counter ring, a tens counter ring 
positioned in adjoining relation to the units counter ring, 
and transmission means for connecting the units coun- 
ter mean and the tens counter ring. The transmission 
means includes means for causing the tens counter ring 
to rotate a selected number of degrees upon rotation of 
the units counter ring through a selected angular dis- 
placement. The device also includes means responsive 
to the dose setting means for controlling the axial move- 
ment of the piston rod so that the distance the piston rod 
can be moved is dependent upon the rotational position 
of the units and ten counter rings. 

In accordance with another embodiment of the 
invention, an injection device as described hereinabove, 
further includes a plunger portion of the piston posi- 
tioned at least partially within the housing and a lead 
screw portion of the piston positioned at least partially 
within the plunger and axially slidable therein. The 
device includes a means for threadably engaging the 
lead screw and means for selectively moving the means 
for threadably engaging the lead screw into and out of 
engagement with the lead screw so that the lead screw 
is freely slidable with respect to the plunger when the 
means for threadably engaging the lead screw is disen- 
gaged from the lead screw. The lead screw and the 
plunger are slidable as a unit with respect to the housing 
when the means for threadably engaging the lead screw 
is engaged with the lead screw. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a perspective view of an injection device 
according to the invention; 
Fig. 2 is a perspective view thereof showing the 
device in a zero position; 

Fig. 3 is a perspective view thereof showing the 
plunger moving axially during an injection; 
Fig. 4 is a perspective view thereof wherein the 
medication cartridge assembly is removed; 
Figs. 5a and 5b are exploded perspective views of 
the device shown in Fig. 1 further including a nee- 
dle assembly; 

Fig. 6 is a partially enlarged detailed perspective 
view of the cartridge housing taken along lines 6-6 
as shown in Fig. 5a; 

Fig. 7 is a cross sectional view taken along lines 7- 

7 as shown in Fig. 1; 

Fig. 8 is a cross sectional view taken along lines 8- 

8 as shown in Fig. 2; 
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Fig. 9 is a cross sectional view taken along lines 9- 
9 as shown in Fig. 4; 

Fig. 10 is an enlarged cross sectional view of a zero 
detection clip of the device taken along lines 10-10 
as shown in Fig. 5b; and 

Fig. 1 1 is a cross sectional view thereof taken along 
lines 1 1 -1 1 as shown in Fig. 1 0. 

DETAILED DESCRIPTION OF THE INVENTION 

An injection device 10 for injecting insulin or other 
medication is provided by the invention. As shown in 
Figs. 1-3, the device includes an adjusting knob 12, an 
upper body 14, a center body 16, and a transparent 
housing 1 8. All of these elements have a generally cylin- 
drical configuration, and are arranged coaxially to 
define a generally cylindrical housing 20 which can eas- 
ily be handled by a patient or medical attendant. 

Referring to Figs. 5a, 5b and 7-9, a plunger 22 is at 
least partially positioned within the portion of the injec- 
tion device housing 20 defined by the adjusting knob 12, 
upper body 14 and center body 16. The plunger 
includes a hollow, substantially cylindrical body 22a 
including a band of radially projecting ribs 22b extend- 
ing outwardly therefrom. A pair of opposing projections 
22c extend radially inwardly from the front end of the 
cylindrical body. The rear end of the plunger includes a 
pair of projections 22d which extend radially outwardly 
from the cylindrical body 22a. 

The rear end of the plunger 22 is secured to a push 
button 24. The push button fits partially within the 
adjusting knob 12 when the plunger is fully inserted 
within the injection device housing 20. 

A lead screw 26 is positioned within and coaxial 
with the plunger 22. the lead screw includes an 
enlarged front end 26a and a tapered rear end 26b 
which are connected by an elongate threaded body 26c. 
A pair of longitudinal grooves 26d are formed within the 
threaded body 26c. The grooves 26d receive the radi- 
ally inwardly extending projections 22c of the plunger 
22. The lead screw is accordingly rotatable with the 
plunger and capable of sliding axiaily with respect to the 
plunger. 

A pair of half nuts 28 are positioned within the 
center body 16. Each half nut includes a semi-cylindri- 
cal body portion 28a and a radially enlarged end portion 
28b. The front end of each half nut is threaded and is 
ordinarily threadably engaged with the lead screw 26. 

The body portions 28a of the half nuts are posi- 
tioned at least partially within a locking ring 30. The 
locking ring 30 includes a hollow, generally cylindrical 
body portion 30a which defines a generally elliptical 
passage for receiving the half nuts. The front end 30b of 
the locking ring is radially enlarged. A pair of projections 
30c extend axiaily from the front end of the locking ring. 
The rear end of the transparent housing 18 (Fig. 6) 
includes a pair of opposing recesses 18a which are 
capable of receiving these projections. 



A helical coil spring 32 is positioned over the locking 
ring 30 and half nuts 28. One end of the coil spring 
bears against the radially enlarged portions 28b of the 
half nuts while the opposite end thereof bears against 

5 the radially enlarged front end 30b of the locking ring. 
The front end 30b of the locking ring adjoins a radially 
inwardly extending band 16a on the center body 16. 
The rear ends of the half nuts abut the ribs 22b of the 
plunger 22, as shown in Figure 7. 

10 The upper body 14 includes an opening in which a 
transparent window 34 is mounted. A units counter ring 
36 and a tens counter ring 38 are positioned in adjoining 
relation beneath the window 34. Both counter rings 
include outer surfaces including numerals thereon. The 

is numerals are visible through the window. 

An O-ring 40 made from an elastomeric material is 
positioned between the upper body 14 and the units 
counter ring 36. A zero detection clip 42 is positioned 
between the inner surfaces of the units and tens counter 

20 rings and the outer surface of the plunger 22. The zero 
detection clip bears against the ribs 22b of the plunger 
when the spring 32 is in the position shown in Figs. 7 
and 9. It bears against the enlarged end portions 28b of 
the half nuts when the spring is in the extended position, 

25 as shown in Fig. 8. 

The inner surface of the units counter ring 36 is 
splined. This splined surface is engageable with the lon- 
gitudinal ribs 22b of the plunger, which also function as 
splines. Such engagement occurs when the spring 32 is 

30 in the extended position shown in Fig. 8. The units 
counter ring 36 is also secured to the adjusting knob 12 
such that rotation of the knob causes a corresponding 
rotation of the counter ring. 

The zero detection clip 42, as best shown in Figs. 

35 5b, 10 and 1 1 , includes a generally cylindrical body 42a 
having a radially enlarged front end 42b. A lower spring 
member 42c extends axiaily within a slot formed within 
the clip body 42a. The lower spring member 42c 
includes a ridge 42d which is engageable with grooves 

40 38a formed within the inner surface of the tens counter 
ring 38, as best shown in Fig. 1 1 . 

The zero detection clip 42 also includes an axiaily 
extending upper spring member 42e, the position of 
which is controlled by the rotational positions of the 

45 units and tens counter rings 36, 38. The upper spring 
member 42e includes an inner ridge 42f which is 
engageable with the ribs 22b of the plunger 22 when 
pushed into its active position by the units counter ring. 
The inner surface of the units counter ring functions as 

so a cam in controlling the radial position of the upper 
spring member 42e of the zero detection clip 42. 

A transmission key 44 is provided for engaging and 
disengaging the units and tens counter rings 36, 38. 
The key is located within a channel formed in the units 

55 counter ring, as shown in Fig. 9. It is held in place by the 
elastic ring 40. One end of the key 44 is engageable 
with a cam 14a provided within the upper body 14, as 
shown in Fig. 5b. The other end thereof is engageable 
with slots 38b formed within the tens counter ring 38. 
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The configurations of the cam 14a, the slots 38b, and 
the end of the key engageable with the slots is the 
same, i.e., triangular. 

The transparent housing 18 is adapted for receiving 
a cartridge 46 of the type including an internal piston s 
46b and a pierceable seal 46a at one end thereof. Both 
ends of the transparent housing are threaded. One 
threaded end 18a is employed for connecting it to the 
center body 16. The other threaded end 18b is 
employed for securing a double ended needle assembly 10 
50. Needle assembly 50 includes a cannula 50a having 
a sharp distal end 50b for piercing the skin of the user 
and a sharp proximal end 50c for piercing seal 46a of 
the cartridge and a lumen (not shown) therethrough. 
Needle assembly 50 includes a cup-shaped hub 50d 75 
holding said cannula so that the sharp proximal end 
projects outwardly from the interior of the cup-shaped 
hub. The cup-shaped hub includes an internal thread 
which is compatible with the thread at 18a so that the 
needle assembly may be removably attached to hous- 20 
ing 18 with its sharp proximal end piercing pierceable 
seal 46a to establish fluid communication between said 
lumen and the interior of said cartridge. 

The operation of the injection device 10 shall now 
be described with reference to the accompanying fig- 25 
ures. Generally speaking, a cartridge is loaded within 
the device, and a double ended needle is affixed to the 
end of the transparent housing. Fluid communication is 
accordingly established between the injection portion of 
the double ended needle and the interior of the car- so 
tridge. Once the appropriate dosage is set, the push 
button 24 is urged forwardly, causing the lead screw 26 
to exert pressure upon the piston movably positioned 
within the cartridge. The piston displaces fluid within the 
cartridge, causing its injection into body tissue through 35 
the double ended needle. The specific functions which 
are performed using the injection device are described 
separately herein. Assuming the device is loaded, three 
steps are followed in the injection procedure: set to zero, 
set the dose, and make the injection. 40 

TO SET TO ZERO 

The adjusting knob 12 is rotated back to the zero 
setting on both counter rings 36 and 38. As will be 45 
described in more detail hereinbelow, the adjusting 
knob turns the units counter ring 36 and the tens coun- 
ter ring 38. Because the splines on the units counter 
ring 36 and the plunger 22 are disengaged, as shown in 
Fig. 7, the plunger 22 and the lead screw 26 do not turn, so 
When the rings reach zero, their slots align as shown in 
Fig. 8 and release the upper spring member 42e of the 
zero detection clip 42. This in turn releases the plunger 
22 and push button 24 which move open under pres- 
sure from the spring 32 through the two half nuts 28 until ss 
the nuts reach the stop on the zero detection clip 42. 
This movement also carries the lead screw 26. The ribs 
22b on the plunger 22 engage with the splined units 
counter ring 36 ready for setting a dose. 



TO SET THE DOSE 

The adjusting knob 1 2 is rotated away from the zero 
(0) setting. The adjusting knob turns the units counter 
ring 36, which turns the plunger 22. The plunger 22 is 
engaged with the longitudinal grooves 26d in the lead 
screw 26 which turns and screws toward in the nut 
formed by the two half nuts 28. The lead screw's travel 
is proportional to the number of units displayed by the 
counter rings 36, 38. 

TO MAKE AN INJECTION 

When the desired dose has been set, the push but- 
ton 24 is pushed fully in. The push button 24 pushes the 
plunger 22, the two half nuts 28, and the lead screw 26 
forwards. The plunger and lead screw, as coupled by 
the half nuts, accordingly perform the function of a pis- 
ton rod. The travel is determined by the bosses of the 
two half nuts 28 which slide in slots inside the center 
body 1 6 up to a stop defined by the rear end of the lock- 
ing ring 30. The travel corresponds to the maximum 
dose which can be injected. The first part of the travel 
brings the end of the lead screw 26 into contact with the 
piston 46b of the cartridge 46; the second part of the 
travel moves the piston of the cartridge forward and 
delivers the measured amount of insulin. While setting 
the dose, the lead screw 26 is moved forward in propor- 
tion to the dosage set; this distance determines the pro- 
portion of the pre-injection and injection travel. The 
plunger and the push button are locked in position by 
the upper spring member of the zero detection dip 42 
following an injection. 

EXAMPLES 

If the dose is set to 0 units, the lead screw 26 will 
not touch the piston of the cartridge until the end of the 
travel and no units will be injected. (Pre-travel 59 units, 
injection travel 0 units.) 

if the dose is set to 59 units, the lead screw will 
touch the piston of the cartridge immediately and 59 
units will be injected. (Pre-travel 0, injection travel 59.) 

If the dose is set to "n" units, the lead screw will 
move forward 59-n units until it touches the piston of the 
cartridge, and then push the piston forwards 59-(59-n- 
)=n units. (Pre-travel 59-n, injection travel n.) 

DOSE SETTING FOR PARTIALLY SIGHTED USERS 

When a dose is set, the units counter ring 36 
pushes the upper spring member 42e of the zero detec- 
tion clip 42 into its active position. The ridge 42f on its 
inner surface creates a click for each unit as it passes 
over the splines (ribs 22b) on the plunger 22. The units 
counter ring 36 drives the tens counter ring 38 through 
36 degrees of rotation every time the units counter ring 
passes zero. The lower spring member 42c of the zero 
detection clip 42 has a ridge 42d which engages with 
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the grooves 38a inside the tens counter ring 38 and cre- 
ates a click every time the tens counter ring 38 turns. 
The clicks of the two counter rings coincide every ten 
units, making an accentuated click to help partially 
sighted users. 

LIMITATION OF DOSE 

If the dose is set at 59 units, the tens counter ring 
38 reaches a stop, and the transmission key 44 
engages in the last location in the tens counter ring 38 
as shown in Fig. 11. If the adjusting knob 12 is turned 
further, the rings 36 and 38 are unable to turn, and the 
adjusting knob 12 slips without further effect. The 
rounded shapes of the ribs 22b in the grooves (splines) 
of the units counter ring 36 limit the torque which will be 
transmitted to the counter rings and prevent uninten- 
tional damage. 

LIMITATION OF DOSE TO THE REMAINING CAPAC- 
ITY OF THE CARTRIDGE 

The travel of the lead screw 26 is limited to the safe 
travel of the piston in the cartridge 46. If the lead screw 
26 reaches the end of its travel, the projections 22c 
inside the plunger 22 reach the end of the grooves 26d 
in the lead screw 26 and prevent it from further move- 
ment. The lead screw 26 prevents the plunger 22 and 
the counter rings 36 and 38 from turning. The adjusting 
knob 12 will then slip without further effect. The counter 
rings will indicate the travel of the lead screw to this 
point, and, therefore, the quantity of insulin remaining in 
the cartridge. 

CHECKING THE REMAINING CAPACITY OF THE 
CARTRIDGE 

The adjusting knob 12 is rotated away from the zero 
(0) setting. If there are more than 59 units remaining in 
the cartridge, the counter rings will stop at 59 units as 
described above. If there are less than 59 units remain- 
ing, the counter rings will stop as described above and 
display the remaining capacity of the cartridge. 

In either case, the user can then turn the adjusting 
knob 12 towards himself until the counter rings display 
the dose to be administered. 

CHANGING THE CARTRIDGE 

After a complete injection has been made, the push 
button 24 is left in the locked position. The transparent 
housing 18 is unscrewed and the cartridge is removed. 

The transparent housing 18 has two recesses 18a 
which engage with the projections 30c extending from 
the locking ring 30. When the transparent housing 18 is 
unscrewed, the locking ring 30 is turned through 90 
degrees before disengaging. The locking ring 30 meets 
two stops 16a inside the center body 16 which prevent it 
from turning further. 



The elliptical shape defined by the inner wall of the 
locking ring 30 allows the two half nuts 28 to open under 
pressure from the spring 32 and to free the lead screw 
26 as shown in Fig. 9. 

5 A new cartridge 46 is inserted into the transparent 
housing 18 which is then screwed into place. As the 
transparent housing 18 moves towards the center body 
16, the piston of the cartridge will push the lead screw 
26 into the device. About 90 degrees before the end of 

10 its travel, the two recesses of the transparent housing 
10 engage with the projections of the locking ring 30 
and turn it through 90 degrees. The locking ring 30 
meets the two stops inside the center body 16 which 
prevent it from turning further. The elliptical inner wall of 

75 the locking ring 30 moves the two half nuts 28 into 
engagement with the lead screw 26. The thread profile 
is adapted to this engagement. 

The position of the lead screw 26 is determined by 
the position of the piston in the cartridge, when the first 

20 dose is set, the lead screw 26 will be in the correct rela- 
tive position to make an immediate injection. It is thus 
possible to load partially filed cartridges if desired. 

OPERATION OF THE COUNTER RINGS 

25 

The upper body 14 houses the four parts which 
comprise the counter mechanism. The window 34 in the 
upper body 14 shows the numbers printed on the out- 
side of the two counter rings 36 and 38, and indicates 

30 the number of units to be injected from 0 to 59. 

The units counter ring 36 is turned by the adjusting 
knob 12. When the units counter ring 36 has turned to 
numbered position "8", the transmission key 44 meets 
the cam 14a molded inside the upper body 14. The 

35 transmissions key 44 is forced to side up the face of the 
cam, and reaches the top in position "9". The elastic ring 
40 is deformed by this movement and maintains the 
transmission key 44 in contact with the cam. This move- 
ment also brings the opposite end of the transmission 

40 key 44 into engagement with one of the slots 38b inside 
the tens counter ring 5. 

When the units counter ring 36 is turned further, the 
transmission key 44 transmits the movement to the tens 
counter ring 38, and the two rings turn together. At posi- 

45 tion "10" the window 34 now displays "10". At this point, 
the transmission key 44 has rotated 36 degrees to the 
end of the raised face of the cam inside the upper body 
14. 

If the units counter ring 36 is turned further, the 
so transmission key 44 is free to slide down the face of the 
cam 14a inside the upper body 14 under pressure from 
the elastic ring 40. This movement disengages the two 
counter rings, and the counter will now read "1 1 ". 
This movement is repeated each time the units 
55 counter ring 36 moves from position "8", through posi- 
tions "9" and "0" to position "1". The reverse procedure 
is identical. 

The tens counter ring 38 has stops in the "0" and 
"5" positions to prevent the counter mechanism from 
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going beyond a maximum reading of 59 or a minimum 
reading of 0 units. In both of these positions the trans- 
mission key 44 is in its active, engaged position, which 
explains why it has seven slots. 

It should be noted that if the stops for the tens coun- 5 
ter ring 38 were moved, the reading could continue up 
to 99 units. 

OPERATION OF THE ZERO DETECTION CLIP 

10 

The upper spring member 42e of the zero detection 
clip 42 is the key to the alternate "count/reset" move- 
ment of the injection device 10. 

The upper spring member 42e pushes up in its 
relaxed position, as shown in Fig. 8. The two counter 15 
rings 36 and 38 have slots which align in the zero (0) 
setting position and which allow this movement. 

The slot in the units counter ring 36 has an angled 
face which works as a cam, forcing the upper spring 
member 42e down into its active position as soon as the 20 
units counter ring 36 leaves the "0" position. The units 
counter ring 36 holds the zero detection clip 42 in its 
active position up to position "9°. In position "10" the 
tens counter ring 38 has moved, and now holds the zero 
detection clip 6 in its active position. From position "10" 25 
to position "59" the zero detection clip 42 is held in its 
active position by the tens counter ring 38. Fig. 7 illus- 
trates the engagement of the tens counter ring with the 
spring member 42e, while Fig. 9 illustrates the engage- 
ment of the units counter ring therewith. 30 

In its active position, the underside of the zero 
detection clip 42 is in contact with the splines (ribs 22b) 
on the plunger 22. The ridge 42f under the upper spring 
member fits between the ribs 22b and ensures their 
indexation. The ridge 42f also makes the dick sound as 35 
each rib 22b passes while a dosage adjustment is 
made. When an injection is made, the plunger 22 slides 
through the zero detection clip 42 until the ends of its 
travel. At this point the end of the upper spring member 
42e drops behind the end of the rib 22b and prevents 40 
the plunger 22 from moving out under pressure from the 
spring 32. The components can be designed so that this 
movement will make a clicking sound, confirming that a 
complete injection has been made. 

When the counter is set to "0" as shown in Fig. 8, 45 
the slots inside the two counter rings 36 and 38 align 
with the upper spring member of the zero detection clip 
42 and allow it to spring up into its rest position. This 
movement frees the plunger 22 and allows a new dose 
to be set. 50 

The injection device as constructed in accordance 
with the invention offers a number of desirable features 
which facilitate its use. The size of the device, including 
a relatively short length and small diameter, allows it to 
be easily carried and used. A dip (not shown) may be ss 
provided in order to secure the device to a pocket. 

The cartridge 46 is easily loaded and substantially 
fully visible to the user. Two-way dosage adjustment is 
possible, which allows corrections to be made quickly 



and easily. The dosage to be administered is clearly dis- 
played and will remain displayed subsequent to the 
injection procedure. In order to insure that a complete 
injection has been made, the device produces a click 
and locks in the closed position only when the plunger is 
fully inserted. 

Although illustrative embodiments of the present 
invention have been described herein with reference to 
the accompanying drawings, it is to be understood that 
the invention is not limited to those precise embodi- 
ments. 

Claims 

1. An injection device (10) for inserting selected dos- 
ages of fluid, comprising: 

a elongate housing (18); 

means for mounting a fluid containing cartridge 

(46) of the type including an internal piston 

(46b) to said housing (18); 

a piston rod (22, 26, 28) movably mounted 

within the housing (18) for displacing fluid from 

a cartridge (46); 

dose setting means (12) for selecting the 
amount of fluid to be delivered by said device 
(10); and 

means (22b, 22c, 26d, 28, 30) responsive to 
said dose setting means for controlling the 
axial movement of said piston rod (22, 26, 28) 
such that the distance said piston rod (22, 26. 
28) can be moved is dependent upon the rota- 
tional position of said units and tens counter 
rings (36, 38); 

characterized in that the dose setting means 
(12) for selecting the amount of fluid to be deliv- 
ered by said device (10) includes a units coun- 
ter ring (36), a tens counter ring (38) positioned 
in adjoining relation to said units counter ring 
(36), and transmission means (14a, 38b, 44) 
for connecting said units counter ring (36) and 
said tens counter ring (38), said transmission 
means (14a, 38b, 44) including means for 
causing said tens counter ring (38) to rotate a 
selected number of degrees upon rotation of 
said units counter ring (36) through a selected 
angular displacement. 

2. An injection device (10) as described in Claim 1 
induding means for disengaging said transmission 
means (14a, 38b, 44) from said tens counter ring 
(38) once said tens counter ring (38) has rotated 
through said selected number of degrees. 

3. An injection device (10) as described in Claim 1 
wherein said transmission means (14a, 38b, 44) 
indude a transmission key (44) positioned within 
said housing (18) and means for urging said key 
(44) into engagement with said tens counter ring 
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(38) when said units counter ring (36) is in a 
selected rotational position. 

4. An injection device (10) as described in Claim 3 
including a plunger (22) connected to said piston 5 
rod (22, 26, 28) and extending through said units 
and tens counter rings (36, 38), and a zero detec- 
tion clip (42) positioned at least partially between 
said plunger (22) and said units counter ring (36), at 
least one of said units and tens counter rings (36, 10 
38) including means for urging said zero detection 
clip (42) into engagement with said plunger (22), 
thereby holding said plunger (22) in a selected axial 
position with respect to said housing (18), said units 
counter ring (36) being engaged to and rotatable is 
with said plunger (22). 

5. An injection device (10) as described in Claim 4 
wherein said plunger (22) includes a plurality of 
elongate ribs (22b) extending radially outwardly 20 
therefrom, said zero detection clip (42) including 
means for engaging said ribs (22b) so that a click- 
ing sound is produced as said plunger (22) is 
rotated with respect to said housing (18). 

25 

6. An injection device (10) as described in Claim 4 
wherein said zero detection clip (42) includes a 
spring member (42e), at least one of said units and 
tens counter rings (36, 38) including means for urg- 
ing said spring member into engagement with said 30 
plunger (22). 

7. An injection device (1 0) as described in Claim 1 fur- 
ther including a elongate fluid-containing cartridge 
(46) having a internal piston (46b) at its proximal 35 
end and a pierceable seal (46a) at its distal end 
defining a reservoir for said fluid, said cartridge (46) 
being movably mounted in said device (10); and 

a needle assembly (50) including a elongate 
cannula and a cup-shaped hub (50d), said cannula 40 
having a sharp proximal end (50c), a sharp distal 
end (50b) and a lumen therethrough, said cup- 
shaped hub (50d) holding said cannula so that said 
sharp proximal end (50c) of said cannula projects 
outwardly from the interior of said cup-shaped hub 45 
(50d), said needle assembly (50) being removably 
attached to said device (1 0) so that said sharp prox- 
imal end (50c) pierces said pierceable seal (46a) of 
said cartridge (46) so that said lumen is in fluid 
communication with the fluid in said cartridge (46). so 

8. An injection device (10) as described in Claim 1 fur- 
ther comprising: 

a plunger (22) portion of said piston rod (22, 55 
26, 28) positioned at least partially within said 
housing (18); 



a lead screw (26) portion of said piston rod (22, 
26, 28) positioned at least partially within said 
plunger (22) and axially slidable therein; 
means for threadably engaging said lead screw 
(26); 

means for selectively moving said means for 
threadably engaging said lead screw (26) into 
and out of engagement with said lead screw 
(26), whereby said lead screw (26) is freely sli- 
dable with respect to said plunger (22) when 
said means for threadably engaging said lead 
screw (26) are disengaged from said lead 
screw (26), said lead screw (26) and plunger 
(22) being slidable as a unit with respect to said 
housing (18) when said means for threadably 
engaging said lead screw (26) are engaged 
with said lead screw (26). 

9. A device (1 0) as described in Claim 8 wherein said 
means for threadably engaging said lead screw 
(26) include a pair of at least partially threaded half 
nuts (28) positioned in opposing relation to each 
other within said housing (18) with the threaded 
portion of said half nut facing said lead screw (26). 

10. A device (10) as described in Claim 9 wherein said 
means for moving said half nuts (28) include a rotat- 
able locking ring (30), said locking ring (30) includ- 
ing an elliptical inner wall, wherein rotation of said 
locking ring (30) causes said inner wall of said lock- 
ing ring (30) to contact said half nuts (28) and move 
said half nuts (28) to a position wherein said 
threaded portion of said half nuts (28) contacts said 
lead screw (26). 

Patentanspruche 

1. Injektionsinstrument (10) zum Einfuhren von aus- 
gewahlten Dosen an Fluid, das folgende Kompo- 
nenten aufweist: 

ein Idngliches Gehause (18); 
Mittel zum Anbringen einer ein Fluid enthalten- 
den Patrone (46) des Typs, der einen Kolben 
(46b) innerhalb des GehSuses (18) einschlieSt; 
eine Kolbenstange (22, 26, 28), die beweglich 
innerhalb des Gehauses (18) angebracht ist, 
urn Fluid aus einer Patrone (46) zu verdrSngen; 
ein Dosis-Einstellmittel (12) zur Wahl der 
Menge an Fluid, die durch das Instrument (10) 
abgegeben werden soli; und 
Mittel (22b, 22c, 26d, 28, 30), die auf das 
Dosis-Einstellmittel ansprechen, urn die Axial- 
bewegung der Kolbenstange (22, 26, 28) zu 
steuern, derartig, daB die Strecke, uber welche 
die Kolbenstange (22, 26, 28) bewegt werden 
kann, von der Rotationsposition von Einheiten- 
und von Zehner-Zahlrings (36, 38) abhangig 
ist: 
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dadurch gekennzeichnet, daB das Dosis-Ein- 
stellm'rttel (12) zur Auswahl der Menge an 
Fluid, die durch das Instrument (10) abgege- 
ben werden soil, einen Einheiten-Zahlring (36), 
einen Zehner-Zahlring (38), der in Nachbarbe- 5 
ziehung zum Einheiten-Zahlring (36) angeord- 
net ist, und Ubertragungsmittel (14a, 38b, 44) 
einschlieBt, urn den Einheiten-Zahlring (36) 
und den Zehner-Zahlring (38) miteinander zu 
verbinden, wobei die Ubertragungsmittel (14a, 10 
38b, 44) ein Mittel einschlieGen, das bewirkt, 
daB der Zehner-Zahlring (38) urn eine ausge- 
wahlte Anzahl von Graden notiert, nachdem 
der Einheiten-Zahlring (36) urn eine ausge- 
wahlte Winkelverschiebung gedreht worden ist. 75 

2. Injektionsinstrument (10) nach Anspruch 1 , das ein 
Mittel zum LCsen der Ubertragungsmittel (14a, 38b, 
44) vom Zehner-Zahlring (38) einschlieBt, sobald 
sich der Zehner-Zahlring (38) urn die ausgewahlte 20 
Anzahl von Graden gedreht hat. 

3. Injektionsinstrument (10) nach Anspruch 1, bei 
dem die Ubertragungsmittel (14a, 38b, 44) eine 
Ubertragungstaste (44), die sich innerhalb des 25 
Gehauses (18) befindet, und Mittel einschlieGen, 

urn die Taste (44) zum Eingriff mit dem Zehner- 
Zahlring (38) zu drucken, wenn sich der Einheiten- 
Zahlring (36) in einer ausgewahlten Rotationsstel- 
lung befindet. 30 

4. Injektionsinstrument (10) nach Anspruch 3, das 
einen Plunger (22), der mit der Kolbenstange (22, 
26, 28) verbunden ist und durch den Einheiten- und 
den Zehner-Zahlring (36, 38) fuhrt, und eine Null- 35 
Nachweis-Klammer (42) einschlieBt, die sich 
zumindest teilweise zwischen dem Plunger (22) 
und dem Einheiten-Zahlring (36) befindet, wobei 
wenigstens einer der Einheiten- und Zehner-Zahl- 
ringe (36. 38) Mittel einschlieBt, urn die Null-Nach- 40 
weis-Klammer (42) zum Eingriff mit dem Plunger 
(22) zu drucken, urn so den Plunger (22) in einer 
ausgewahlten Axialstellung im Verhaitnis zu dem 
Gehause (18) zu halten, wobei der Einheiten-Zahl- 
ring (36) mit dem Plunger (22) in Eingriff kommt und 45 
mit diesem drehbar ist. 

5. Injektionsinstrument (10) nach Anspruch 4, bei 
dem der Plunger (22) eine Vielzahl von Langsrip- 
pen (22b) einschlieBt, die von diesem radial nach so 
auBen verlaufen, daB die Null-Nachweis-Klammer 
(42) Mittel zum Eingriff mit den Rippen (22b) ein- 
schlieBt, so daB ein Klick-Ton erzeugt wird, wenn 
der Plunger (22) im Verhaitnis zu dem Gehause 
(18) gedreht wird. 55 

6. Injektionsinstrument (10) nach Anspruch 4, bei 
dem die Null-Nachweis-Klammer (42) ein Federele- 
ment (42e) einschlieBt und wenigstens einer der 



Einheiten- und Zehner-Zahlringe (36, 38) Mittel ein- 
schlieBt, urn das Federelement zum Eingriff mit 
dem Plunger (22) zu drGcken. 

7. Injektionsinstrument (10) nach Anspruch 1, das 
auBerdem folgende Komponenten einschlieBt; eine 
langliche, ein Fluid enthaltende Patrone (46), die 
einen inneren Kolben (46b) an ihrem proximalen 
Ende und eine zu durchstechende Dichtung (46a) 
an ihrem distalen Ende hat und ein Reservoir fur 
das Fluid definiert, wobei die Patrone (46) beweg- 
lich an dem Instrument (10) angebracht wird; und 

eine Nadel-Baugruppe (50), die eine langli- 
che Kanule und ein kappenfdrmiges Verbindungs- 
stuck (50d) einschlieBt, wobei die Kanule ein 
spitzes proxi males Ende (50c), ein spitzes distales 
Ende (50b) und eine hindurchfuhrende Hohlrohre 
hat. wobei das kappenfOrmige VerfoindungsstQck 
(50d) die Kanule so halt, daB das sprtze proximate 
Ende (50c) der KanOle aus dem Inneren des kap- 
penfflrmigen Verbindungsstuckes (50d) nach 
auBen vorsteht, wobei die Nadel-Baugruppe (50) 
abnehmbar an dem Instrument (10) befestigt wird, 
so daB das spitze proximate Ende (50c) die zu 
durchstechende Dichtung (46a) der Patrone durch- 
sticht, so daB sich die HohlrOhre mit dem Fluid in 
der Patrone (46) in Fluid- Verbindung befindet. 

8. Injektionsinstrument (10) nach Anspruch 1, das 
auBerdem folgende Komponenten aufweist: 

einer Plungerabschnitt (22) der Kolbenstange 
(22, 26, 28), der sich zumindest teilweise inner- 
halb des Gehauses (18) befindet; 
einen Leitspindelabschnitt (26) der Kolben- 
stange (22, 26, 28), der sich zumindest teil- 
weise innerhalb des Plungers (22) befindet und 
in Axialrichtung darin gleiten kann; 
Mittel zum Gewindeeingriff mit der Leitspindel 
(26); 

Mittel zum selektiven Bewegen des Mittels zum 
Gewindeeingriff mit der Leitspindel (26) zum 
selektiven Eingriff mit der Leitspindel (26) und 
zum LOsen desselben, wodurch die Leitspindel 
(26) im Verhaitnis zum Plunger (22) frei gleiten 
kann, wenn das Mittel zum Gewindeeingriff mit 
der Leitspindel (26) von der Leitspindel (26) 
gelOst ist, wobei die Leitspindel (26) und der 
Plunger (22) als eine Einheit im Verhaitnis zum 
Gehause (18) gleiten kOnnen, wenn das Mittel 
zum Gewindeeingriff mit der Leitspindel (26) 
mit der Leitspindel (26) im Eingriff ist. 

9. Instrument (1 0) nach Anspruch 8, bei dem das Mit- 
tel zum Gewindeeingriff Mit der Leitspindel (26) ein 
Paar von zumindest teilweise mit Gewinde versehe- 
nen SchloBmuttern (28) einschlieBt, die in einem 
gegenuberliegenden Verhaitnis zueinander inner- 
halb des Gehauses (18) angeordnet sind, wobei 
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der Gewindeabschnitt der SchloBmuttern zur Leit- 
spindel (26) hin zeigt. 

10. Instrument (10) nach Anspruch 9, bei den das Mit- 
tel zum Bewegen der SchloBmuttern (28) einen s 
drehbaren Klemmring (30) einschlieBt, wobei der 
Klemmring (30) eine elliptische Innenwand ein- 
schlieBt, worin die Drehung des Klemmrings (30) 
bewirkt, daB die Innenwand des Klemmrings (30) 
mit den SchloBmuttern (28) in Kontakt kommt und 10 
die SchloBmuttern (28) in eine Position bewegt, in 
welcher der Gewindeabschnitt der SchloBmuttern 
(28) mit der Leitspindel (26) in Kontakt ist 



bague de comptage des dizaines (38) une fois que 
la bague de comptage des dizaines (38) a effectug 
une rotation sur ledit nombre sglectionng de 
degrgs. 

3. Dispositif d'injection (10) selon la revendication 1, 
dans lequel ledit moyen de transmission (14a, 38b, 
44) comprend une cl6 de transmission (44) placge 
k I'interieur de ladite enveloppe (18) et un moyen 
pour pousser ladite cte (44) k s'encliqueter avec 
ladite bague de comptage des dizaines (38) lors- 
que ladite bague de comptage des unites (36) est 
dans une position de rotation sglectionnge. 



Revendications 15 

1 . Dispositif d'injection (1 0) pour injecter des dosages 
sglectionngs de f luide, comprenant: 

une enveloppe allongge (1 8) ; 20 
un moyen pour monter une cartouche conte- 
nant un fluide (46) du type incluant un piston 
interne (46b) sur ladite enveloppe (18); 
une tige-piston (22, 26, 28) montee de manigre 
mobile k I'interieur de i'enveloppe (18) pour 25 
dgplacer le fluide venant d'une cartouche (46); 
un moyen de rgglage d'une dose (12) pour 
sglectionner la quantity de fluide devant §tre 
dglivrge par ledit dispositif (10); et 
un moyen (22b, 22c, 26d, 28, 30) sensible audit 30 
moyen de rgglage de la dose pour contrdler le 
mouvement axial de ladite tige-piston (22, 26, 
28) de telle sorte que la distance sur laquelle 
ladite tige-piston (22, 26, 28) peut §tre dgpla- 
cge soit fonction de la position de rotation des 35 
bagues de comptage des unites et des dizai- 
nes (36, 38); 

caracterisg en ce que le moyen de rgglage 
d'une dose (12) pour sglectionner la quantity 
de fluide devant §tre dglivrge par ledit dispositif 40 
(10) comprend une bague de comptage des 
unites (36), une bague de comptage des dizai- 
nes (38) positionnge de manigre adjacente k 
ladite bague de comptage des unites (36), et 
un moyen de transmission (14a, 38b, 44) pour as 
relier ladite vague de comptage des unites (36) 
et ladite bague de comptage des dizaines (38), 
ledit moyen de transmission (14a, 38b, 44) 
comprenant un moyen pour amener ladite 
bague de comptage des dizaines (38) k effec- so 
tuer une rotation correspondant k un nombre 
sglectionng de degrgs lorsque ladite bague de 
comptage des unites (36) effeclue une rotation 
couvrant un dgplacement angulaire sglec- 
tionng. ss 

2. Dispositif d'injection (10) selon la revendication 1, 
comprenant un moyen pour dgsaccoupler ledit 
moyen de transmission (14a, 38b, 44) de ladite 



4. Dispositif d'injection (10) selon la revendication 3, 
comprenant un gigment-plongeur (22) relig k ladite 
tige-piston (22, 26, 28) et s'gtendant k travers lesdi- 
tes bagues de comptage des unites et des dizaines 
(36, 38), et un collier de detection du zgro (42) 
placg au moins partiellement entre ledit glgment- 
plongeur (22) et ladite bague de comptage des uni- 
tes (36), au moins une desdites bagues de comp- 
tage des unites et des dizaines (36, 38) 
comprenant un moyen pour pousser ledit collier de 
detection du zgro (42) k s'encliqueter avec ledit gig- 
ment-plongeur (22), maintenant ainsi ledit glgment- 
plongeur (22) dans une position axiale sglectionnge 
par rapport k ladite enveloppe (18), ladite bague de 
comptage des unites (36) gtant couptee avec ledit 
gigment-plongeur (22) et pouvant tourner avec lui. 

5. Dispositif d'injection (10) selon la revendication 4, 
dans lequel ledit gigment-plongeur (22) est pourvu 
d'une plurality de nervures allongges (22b) s'gten- 
dant radialement vers I'exterieur, ledit collier de 
detection du zgro (42) conprenant un moyen pour 
s'encliqueter avec lesdites nervures (22b) de 
manigre k ce qu'un bruit de dgcfic soit produit lors- 
que Ton fait tourner ledit gigment-plongeur (22) par 
rapport k ladite enveloppe (18). 

6. Dispositif d'injection (10) selon la revendication 4, 
dans lequel ledit collier de dgtection au zgro (42) 
comprend un glgment de ressort (42e), au moins 
une desdites bagues de comptage des unites et 
des dizaines (36, 38) comprenant un moyen pour 
pousser ledit glgment de ressort k s'encliqueter 
avec ledit gigment-plongeur (22). 

7. Dispositif d'injection (10) selon la revendication 1, 
comprenant en outre une cartouche allongge (46) 
contenant un fluide, pourvue d'un piston interne 
(46b) k son extrgmrte proximate et d'une capsule 
transpergable (46a) k son extrgmite distale, qui 
dgfinissent un rgservoir pour ledit fluide, ladite car- 
touche (46) gtant installge de manigre mobile dans 
ledit dispositif (10); et 

un systeme d'aiguille (50) comprenant une 
canule allongge et une tulipe en forme de tasse 
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(50d), ladite canule poss6dant une extr6mit6 proxi- 
mate poirrtue (50c), une extr6mit6 distale pointue 
(50b) et une lumi&re qui la traverse, ladite tulipe en 
forme de tasse (50d) maintenant ladite canule de 
mantere k ce que ladite extr6mit6 proximale pointue 5 
(50c) de ladite canule fasse saillie vers I'extgrieur 
depuis I'interieur de ladite tulipe en forme de tasse 
(50d), ledit systeme d'aiguille (50) 6tant fix6 de 
manfere amovible sur ledit dispositif (10) de 
manfere k ce que ladite extr6mit6 proximale pointue w 
(50c) perce ladite capsule transpergable (46a) de 
ladite cartouche (46) afin que ladite lumi&re soit en 
communication fluide avec le fluide se trouvant 
dans ladite cartouche (46). 

15 

8. Dispositif d'injection (10) selon la revendication 1, 
comprenant en outre: 



laquelle ladite partie taraud6e desdits demi-6crous 
(28) est en contact avec ladite vis conductrice (26). 



une partie d*6l6ment-plongeur (22) de ladite 
tige-piston (22, 26, 28) plac6e au moins partiel- 20 
lement k I'interieur de ladite enveloppe (18); 
une partie de vis conductrice (26) de ladite 
tige-piston (22, 26, 28) plac6e au moins partiel- 
lement k I'interieur dudit 6l§ment-plongeur (22) 
et pouvant glisser axialement dans celui-ci; 25 
un moyen pour visser ladite vis conductrice 
(26); 

un moyen pour coupler et d6saccoupler s6lec- 
tivement ledit moyen pour visser ladite vis con- 
ductrice (26) avec ladite vis conductrice (26), 30 
ladite vis conductrice (26) pouvant glisser libre- 
ment par rapport audit 6l6ment-plongeur (22) 
lorsque ledit moyen pour visser ladite vis con- 
ductrice (26) est d6saccoup!§ de ladite vis con- 
ductrice (26), ladite vis conductrice (26) et ledit 35 
6l6ment-plongeur (22) pouvant glisser comme 
une unite par rapport k ladite enveloppe (18) 
lorsque ledit moyen pour visser ladite vis con- 
ductrice (26) est coupte avec ladite vis conduc- 
trice (26). 40 



9. Dispositif (1 0) selon la revendication 8, dans lequel 
ledit moyen pour visser ladite vis conductrice (26) 
comprend une paire de demi-6crous (28) au moins 
partieliement filetes places de manfere opposSe 45 
Tun par rapport k I'autre k I'interieur de ladite enve- 
loppe (18), la partie taraud6e de chaque demi- 
6crou faisant face k ladite vis conductrice (26). 



10. Dispositif (10) selon la revendication 9, dans lequel so 
ledit moyen pour d6placer lesdits demi-6crous (28) 
comprend une bague de blocage (30) rotative, 
ladite bague de blocage (30) ayant une paroi inte- 
rieure elliptique, dans lequel la rotation de ladite 
bague de blocage (30) amfcne ladite paroi inte- 55 
rieure de ladite bague de blocage (30) k se mettre 
en contact avec lesdits demi-6crous (28) et k d6pla- 
cer lesdits demi-6crous (28) dans une position dans 
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